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mam 3 1 

mT (a) ttz\± (b) W^K£a- K-t&»fc^-o 
( a ) I5?iJ#-f- 1 t*^ ?W75; mSfi^!)^ & & * So 
(b) ±IB7 5 y^BE^JKis^-c. lil/;I^W±©7^i«> t¥A. 

6 ] 

iE^ij#-f- 2 izm $ ttz *> t < i izm ztitzr<; mmn * a - k 

JSLT (a) ttzit (b) 0^>/^So 

(a) ffin&^l \Z.j$2ti&T $ SWXEfflfrb&Z 9 >'**Xo 

[if i o ] 
[llf ll] 
IW*^ 1 2 ] 

IW*^ 1 4 ] 

* irt z wm& <o=F& t tz a -e- ti h <dmm.o 

[W*3U 5] 
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[1**31 1 6 ] 

1**3(1 ~7©^-ftL^l^^IBm^3l^«rfflv^i tKi »K U^f- 
lfff*Jil 17] 

»*si -KD^-ffi^im^nom^^m^^^tKx «k tr^u h-^ • 
lit *g 1 8 ] 

[»*8C 1 9 ] 

[i**a 2 0 ] 
[Mt*« 2 1 1 

»*« i ~ 7 ©v»r*L* i ^icsEftoatfe^K:*^*^* < t t>-u<om&wm-£ tz\* 
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[0 0 0 1] 
[0 0 0 2] 

— jftWt'^v (Sesamum indicum) h LT^n ^ ttTv^M^fi> =f^¥r=fT05 (Sesamum) 
Clltv^o Mtttt**7 7';:frT % 6 0 0 0#«^JS!fe i Srt>o*[*^J&#i&a«[ 

[0 0 0 3] 

zr^MFFOJ&frk LTfi. ft5 0%wfllRi:> ft 2 0 wc* titv^„ 
[0 0 0 4] 

[0 0 0 5] 

j» tc#^r * £ ft T &m £ U ^ ^ > ri s ^J& $ tt £ £ £ -dm h fix v> & 0 

[0 0 0 6] 

ttz, -tt5>©4^}:§|Ltli, m 1 ^^-T J: ? (+) -t:VW>V-;V2K 
tt (|S*K R-CBA,^i&) fcf^y h-;v4**^$tL* 0 *v»ti©^'J h-;v4t' 

h^D-AP4 5 OX&Z&s 2»f F^n-AP 4 5 0 X $> & £ t ifl 

^m^<ommfr*m^timMX7F%*ix^z> (mz.n> ##tf:«4«o <> 

[0 0 0 7] 

TLtfLWTjl'btL&o #flx.f£Eschscholtzia californica^Mfl&^M^ti (S)-sco 
ulerine^ib (S)-cheilanthifoline*. (S)-cheilanthifol inert* (S)-stylopine£> t 

P 4 5 o#q?;£-ra£ kiW&I&itTV** ^X15#I) o 

[0 0 0 8] 

i fc> ta (Cicer arietinum)<7)^^aJia^Kli^^(i- * V a W (calycosin) 

t-^^V>v^-^r->y; yi?«Li/a- K^T'-r-f -7°7X>-b^ > (prate 
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[0 0 0 9] 

Sfc, Linum f lavum<7}Jg^jffiJ&t::i3lt& r'^^r K7 4 a h * -> > (deoxypodophyl lo 
toxin)6-7lcm^»f±^h^n-AP 4 5 0 T*&& £ <h^I^£*lTV>;5> (flJxJf, 
M7#i) o 
[0 0 10] 

^<>v;W v >y;w#n-f kt&£^;w<'J ^^^JdSteBflfc *K (S)-te 
trahydrocolimbamine^^^ •f-^'^v^-^v'^''; y v £r?12j& L(S)-tetrahydroberberine£ 
^J&1-£i£St{i J ^li<9 f- a-A P 4 5 0-e&«9. a- K-T&iHS^J^Coptis j 

[0011] 

—ted* 4 0%JsH±-C**4O*7r5U- % 5 5%JJl±t^J^<0Hy7r5'J-i:L 

^4$ ftXWi 9 #K3) o #7r^J-S^©ra#}:ov^lt 0 3 KSMSH&i: 

-To ±^L7t^;i/^U ^Oi^CilibSf h^n-AP 4 5 0(iCYP7l 9 

[0 0 12] 
[0 0 13] 

a^&jfc^?- F7D-AP 4 5 0 i LTli, *^t:i#t^-bt5 ^e^'j 
W&f&KJ&bitm&tofcteffl&L*^^ p-coumarate 3-hydroxylase£ a - K-*-4*65 
^ (AY065995) d*^n-->^$ tlT v> & 0 
[0 0 14] 

[0 0 15] 

Witt, ^fa-7»77^>f K3' . 5' TfcBMfcWfR (F3* , 5' H) itfS 

=¥■ mx.&> $mmc&Li o&m , y?#;<( V3* -imimm (F3* h. cyp 

7 5B) mt-lZ. MMl 1#J1) *^y«7fi*0(2 S)-7?/V> 

2-*Bt-fk»* (F2H, CYP93B1) (^#^12) , 2-tKn^>-^fy 
7 7AV>MSI (IFS, CYP9 3C2) WJttU) , ^775#V 2 
' -*B*ffc#* (12' H, CYP81E1) m&WFXffi 14) * a - K-T&itfe^* 
?u*--yy%tix\<>Zo ttz, *^3V7*e>I2' H«:fflv^7 5*'>Mif I 
I (FNSII, CYP93B3) (*#fj=jtgfc 1 5 ) * a - Kt**^**^ a > 

[0 0 16] 

4 fc, CYP8 1 7 7 5 'J - JwJR-t-S ^ F^o-AP 4 5 0O7?; MW&tti HYPERLI 
NK "http://drnelson. utmem. edu/CytochromeP450. html" http://drnelson. utmem. edu/Cyt 
ochromeP450. htm 1K|&#< IBtt £*LTi/>& 0 -C-ft'b O^fg t Ltit Helianthus tuberos 

us^(7)cyp8 ib l&mMmv&mttKBzmm-rzzi: 6) „ m& 

<DI2' H#CPY8 lEClt^it^^iltV^o 
[0 0 17] 

v * * -7* y ^n^Eist a & v* 0 

[0 0 18] 
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rigent protein^. Uy^Fa^ (Forsythia intermedia) & ^frhWg^ ttX^Z (Mx. 
if. ^ffipffXKi 7, WifcfclR 3 #JB0 o i/^B^o^i/^-^-^T/i/ 
VJ-frmjbW*e>&&fr itm^Xm 8. #^^3) , Thuja plicata^fcV Vv> 
;-ji/-9V'>i/^/'-«ifoS€f 9) cwttas^ftSti 

[#H\fc1tt \ \ mm 2001-13957 9<2rffc (<ZrM B : 2 0 0 1*5^ 2 2 H) 

[iM2] Wl 0 - 7 6 7 6-f-<2r$& (<2rH 0 : 1 0 (1998) *Z\n 
1 3 0) 

[#fF:«3] #^2 001-50793 1 <M (<2r*0 12001^6^19 0) 

MMfcfc«Ul #^2 002-51279 0<2r=& (<2rSt0 : 2002^5^8 0) 

[^#^^2] B*mMSfc*H6 76 805-813 2002 

[^M#fp:£ijt3 ] Lignans: biosynthesis and function, Comprehensive natural pro 
ducts chemistry vol 1. 640-713, 1999 
[^Mtfr^dlfc 4 ] Phytochemisity, 49, 387, 1998 
[^Mffr^tiifc 5 ] Phytochemisity, 30, 2953, 1991 
[##^16] Phytochemisity, 41, 457, 1996 
lfmfPXM7] Planta, 214, 288, 2001 

[^Mtlr^tfU ] J Biol Chem. 2003, May 5 [Epub ahead of print]. 
[^#I^^:S^9] Nelson et al. Pharmacogenetics 6, 1-42, 1996 
l^WXM. 1 0 ] Nature 366 276-279, 1993 
[^tlttf 1 1] Plant J. 19, 441-451, 1999 
l$mWF$Ml 2] FEBS Letters, 431,287, 1998 
[^#Ml 3] Plant Physiology, 121, 821, 1999 

[WmWlCffl.l 4] Biochemical and Biophysical Research Communications, 251, 
67, 1998 

[i^lrtf 1 5] Plant and Cell Physiology, 40, 1182, 1999 
[*4MWdRl 6] J. Biol. Chem. 273; 7260, 1998 
[*^M1 7] Plant Physiol. 123, 453, 2000 
GMMfcfcttl 8] J. Biol. Chem. 271, 29473, 1996 
[^§rai 9] J. Biol. Chem. 271, 618, 1999 

mW&J:M2 0] J. Biol. Chem. 2001 Apr 20;276 (16) : 12614-23, Epub 2001 Jan 
18. 

u x $ t -r * mm) 

[0 0 19] 
[0 0 2 0] 

io/;2l©f f^n-AP 4 5 0 Cov^t, tit 6 4: a- K"T* itfS 1 ?-^ n y if 

ztiiz*), mmtfmwkzfttzz tn&^ o ttz, ±&Ltz£7%m<v&Mm-&^-t:*?- 

Vyy***/?*) yy'Wf^f h^n-AP 4 5 0 WTi, ZM=i- Ki"&it 
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[0 0 2 1] 

=F(D&ffi? ^n^V > i: L-CAF240004, AF240005. AF240006& if. fltj??> 

&J&*?&mzmte&i&itt£ LXl±*U*i/> (J Biochem. 122:819-24. 1997) , TV 
nsZ-vVT-t^^lr'S^mMkW^ (Plant Cell Physiol. 1996 37,201-5) . 
Vt^y (Plant Physiol. 2002 128:1200-11) , J3tJ3fi$^3&ftHfcSi^t (Plant Sci. 161 
935-941 (2001)) %¥tf$>2>1)K Zflh t± V 71~ ^J&KHIfro TV*£it{5^-T~te& V> 

[0 0 2 2] 
[0 0 2 3] 

GDitfcT-fclWI^U #ibtL^=T-7S*f- h^n-AP 4 5 Oitfc^-fcffl^T, -fe-^ 

[is® £ & # ©¥«] 

[0 0 2 4] 

7 'J-i^^i^fF^D-AP 4 5 OstfS^P (JJIT, S i P«{5^) £SW#U @£ 

>-;K ^Jii^e^i; h-^^ib-tr^^ >'\0~ooRC&>Srfi4^^^>^^^K^iy f '?• 
[0 0 2 5] 

*»W»S*±#ffl«:*K*fc»i*tefcLT, TED ~1 8) 
[0 0 2 6] 

) o 

[0 0 2 7] 

-r4K(&*tt»"fSflltt*5&i"*^>^^K*: 3 -^*- -tffil) fcffilft<0$HE?o 
[0 0 2 8] 

3) £IT (a) Sfcli (b) <0^>/-c^Jt*3- K-t^a^o 

(a) IBSW^l tZTfiZflZT* ymWMfrh*2>9>^?9.o 

(b) ±IBT5 ymiE^!)^i3V^T. 1 fl£ tzit-tti^^T ^ J ^tf ? S&. £c3^ 

[0 0 2 9] 

4) SE^J#^1 tC^^tt^T^ ^m@B^Jt"ML-C5 0%m±<^>ffi|W|tt^*b. 
[0 0 3 0] 
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[0 0 3 1 1 

6) E?9#-£2 fc^3*L*&afeffi?!k <t> t < }±Se^!l#-f-l C^?*ifc7§ -/KEyflfca 
[0 0 3 2] 

7) ±131) ~6) <D\t*i'tifrtetiM<D&.fc=f-o 
[0 0 3 3] 

8) ±151) ~7) ©v»fii*CE«©iifi?-i:J: 0 a- K$ft£ * >/\-*« 0 
[0 0 3 4] 

9) mT (a) Sfc*± (b) O^y/^Ro 

(b) ±137 5 ymi3?!K~#^T, l«*fctt-€-*LJBl±©7 3 

[0 0 3 5] 

10) ±138) ifctt9) fcf3*^*>^®£Sf&1-£#L#o 
[0 0 3 6] 

1 1) ±ibd ~7) ©v>r*t*KE*©««KP* 9 - 0 

[0 0 3 7] 

12) ±131) ~7) OV>-f^*K:Clloate : f-***-J-*Jlitllx.*a^^^-**tr 
[0 0 3 8] 

13) ±131 2) £Eft03gKC&#*ttXU »^KIS»l#*»<=>tr^ 
[0 0 3 9] 

14) ±13 1 ) ~ 7 ) <a v>1**iri> HfBSfc?) aUSW&A $ *Lfc*t» feL<tt£*LfcR£ 
[0 0 4 0] 

15) ±131) ~7) OV>-rtL^HfB«^«fe^ *4VM±8) *)fc*i9) J'IB*<0^ 
[0 0 4 1 ] 

16) ±131) ~7) Ov^-ftL^KEH^jl^f *fflv»fttfcKJ: «K V P-t^HGi** 
[0 0 4 2] 

1 7) ±131) ~7) ov>-ftL^tci3«wit^^ffiv^i,h^J; •)> tf^'j 
[0 0 4 3] 

18) ±131) ~7) O^-ftL^KEttOjt^f-Srffl^&ifcCJ:!). »; ^-J- 
[0 0 4 4] 

19) ±131) ~7) OV^-ftL^^fBft^^T-^rfflv^i t pi ij N tr^y 
[0 0 4 5] 

2 0) ±131) ~7) 0^-ftL*»Kffi«WiW5^S:fflv>T, =fv £W«-f *^»o 
[0 0 4 6] 
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21) ±ibi) ~7) ov^-r ^^lam^it^^^it-s^^ < t i>-m<vi&mmm* 

[0 0 4 7] 

^[S]^$tt/c3*va*f- > ^D-AP 4 5 Oafs?" (S i Pitfc^) ^fflv^T, 

[0 0 4 8] 
[0 0 4 9] 

( i ) k# & st^is x ^mmfe**** - ki- * 9 ? mom& 
j*?>g*u- v-tzmitts i p 1 8 9 (mn^ 2 izmir^mmn) *mfxm%~$-& 

o 

[0 0 5 0] 

(i-i) ^mmmzmtt 

it^f^c j: o x^M ZtitzT*; m&n 9>'*?Mi>. i>t<D?>s*?Mt 
Tf^^y^fcm&*^Lx^&*y>*?&**-Y1r&m : K=?-x*h2>m ] o, (a) IB 

1 K*$fr&7$vmi5?!]^'b&£? K-r^if^, (b) -hffiT 

) t Lx^-$-z>3&fc=pi)mifbti2> 0 «-r^«^-e^m^-r^,^ 

SitiS 1 ?-^ f f^n-AP 4 5 0 ^ Ki-^stfe^t ^if^o 

[0 0 5 1 ] 

tit^ ^mmmZimzmm&m (Hashimoto-Gotoh.Gene 152, 271-275 (1995)^) ^<D$; 

iL<lil0MT> «fc L< tt7ffl£JLT, S L < l± SIBJBIT) ©75^1 

^fi, &$fc % »A> xtr/xttttinisfts ±ia (b) o 

* 3- K-T-S fcte^fi, ±15 (a) O^WMI^>^f*3-Kt 

[0 0 5 2] 

2*iDNA^i^f, -tft*fl|jft"t*-fe>xai* 
ttiSE# 2004-3092026 



#M 2 0 0 3 -3 4 1 3 1 3 *- 9 J 7/ 

u-7tLxxteTy?-*yzmMtLxmm-e&2> 0 dnak&, m7t\z?u--yy 

tf-SZii&o SibK, ^f^K^&itfc^Ji, ±ffl (a) JU* (b) W7?/i*3- 

ki-&sq*wi4^ mmmm®. (utr) o@^ij^**-ie?ij (^m^^^-ss^i*^ 

[0 0 5 3] 

t ^^igtc^^it^^ti. BE^iJ#-t 1 K^£*t&7^ /miE^J^LT, 2 0%& 
[0 0 5 4] 

J tfis 4>&< 8 0%WRI-tt. IflK ii^&< fc 9 5 o/o^lWl-tt 
, f^tL< W< t49 7%^|W|-te75 ? @E^J^^#^E-r^i:^H^)^N^^ 1 J^-f 
€->3>^iSu^t*t^o Wx.tf, 5XSSC, 50tO*ftT 

[0 0 5 5] 

±JB'W :/lJ ^-f-tf— v a >l± N J.Sambrook et al. Molecular Cloning, A Laboratory 
Manual, 2d Ed., Cold Spring Harbor Laboratory (1989) £1Bft3ft.-CV*&;fr&4iK 

asti^sa^j^^- (om&mn o&z k «t o xm* «9 ^ « *. ht t 5 y m 6 n * 3 - v-t & 

[0 0 5 6] 

<D&$kX$>-oX is iv>, ^'f/ 1 J^^-'>3>l*iotIK?WlfS?iicD 
[0 0 5 7] 

(1-2) *myMz&z>*ys*?w 

w<**Wt, ±IB (l-l) it?K»Lfcift?»:3- KStia*^ 

if. _t*EO (a) B2^IJ#-^1 KjF$*L&T3 yWJ*tt*^>^S, (b) 
[0 0 5 8] 

* y jiie ( 1 - 1 ) fflaT-m^LT^is^T-^a^TO^^ALT 
% *<n9y'*irn*nmftmL*^tzvmx'ibvx*> j:v»u iuifcir:fre>JMH» 
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ftflnS ft LTIi, ^Jx.{f, Hi s^Myes Fl a g^K J: o T*$kWK&2> 9 

yrttftifiz. tf h - ft£ J: ? %®£?tfmfb ft* „ 

[0 0 5 9] 

(2) *»WK«*ae^*J:0 r ^>^^«OJR#^ft 
[0 0 6 0] 

( 2 - 1 ) jftft^Ofltf^fe 
[0 0 6 1] 

J: If 3* ffl9<^BB^J (t*H±Z<D%mWffl) (DtpfrhZti^ii-fv'l v-*f|gU iftfc 
^^fv-^vWADNA (S/cttcDNA) f ^iliatPCRf W 

A If «r K m% -C&Zo 
[0 0 6 2] 

[0 0 6 3] 

Z^I-ZDUAZmmt LT> ^(^) WM»P C RfttfflV>tMt ^ C i 
tf*-C£4o IMI|f£SALfcV>DNAW#*£*<&cDNA£;fctt$VADNA£> 

T tt3£*SNfc * f i P C R & £ HiS L , ffim<V®M * # A L D N A if K £ % % 

o £<a^#l£#AL£DNA^£Bl$fct-&i£*^<^:fr£='- Ki"SDN 

AWffrtatt-ttLtfiv^o ffilS$tLfcT5 yaftE5!I 3- K 

•*SDNA*f*afctt> «&tfB»fci-*75y»HE^JJ: fl£v»75 ^RE?!!, 0»x.*f£ 
«75 y^I5?iJ£=i- K-*-*DNA*J?r3©*0 91S»fU * 5> ftfc D 

NA$fK-rt ? gft£1"&7$ yBftE^lO^frta- KL"Cv^v»#^li % ^JE^^E?!]^ 
"b&aDNAiftf-fc^U i&m-tiUiX^o 
[0 0 6 4] 

[0 0 6 5] 
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[0 0 6 6] 

(2-2) ^/^f^#^ 

»f* So 4*. #5&9!fc#S* ^^^»«r5&ffi1-«jffl||&, ffi«ft<4. gmM*kWi 

S stfe^ fc^tr HI^ * * - iz X o T^SCSSgl $ *Lfc« -fe is^ 3: £ t4^W U 

[0 0 6 7] 

&to<Dj,m\z£y), $kmHmizm3LmmzmxL^ fflfaftx®mztixnt>tiz±m 

[0 0 6 8] 
[0 0 6 9] 

[0 0 7 0] 

mm*>'*?n*ftwkir2,jimz^xi>, mzmfeztLZ*><nxi±%\,> 0 mt-it, m 

ffi#Att£&£jt3t%& (Hashimoto-Gotoh,Gene 152, 271-275 (1995) flfc) „ PCR?££flJ 
So iWS*fflv>4i:i|:iot, -LIB (a) ©^W^f^a-Kf^cDNAO 

i o fcftgg £in x s £ k: J: o Tfp^-r sit &x § s o as** >^*Kofftttfc 

[0 0 7 1] 

i£ $ tix v> s ^ y * v&m&m xit^m $ tut 4> o -e<& o x i> x v> 0 4 * * 

OWcLTti, 4ft*fflll&m^* >^^K^Jft* (Proc.Natl.Acad.Sci. USA, 78, 5598—5602 
_(198lK J.Biol. Chem., 253, 3753—3756 (1978) ft fcflJfflLT, 2M&Efc**Sjfr 

(3) *SPJK#S#i;#: 
^f&Wfctf^Siftfl^, _h|B (1-2) fflXMWLfz?>'*?n^ ±15 (a) 

Xi4 (b) 0*>^K, S^tt-E-OV^^t^fr^ ab*v»tt«^y^K*ttlRfcL 

T-^So ^O^i£fetLT}4 % «x.U\ (Harlow<b<9 TAntibodies : A laboratory 

manual (Cold Spring Harbor Laboratory, New York(l988)h ^^h<D u-yffifc 

tBSE# 2004-3092026 
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'W7'J K-vfcELISA, ffl£*±(l991)J J fcfc*©lfr8cJ&*^f <b tiio ZMltK 
[0 0 7 2] 

(4) *3&w^«aaiftx.^^^- 

*&mKfrfrzm&x.&&'<?9-it, -tie d-i) ar^KWLfcflMs^ 

±1B (a) X»i (b) h*1r&*&m<o&&=¥-i'£tri><D-Clb& 0 «x. 

[0 0 7 3] 

[0 0 7 4] 

* - iHST-O&Si^ <b # ^ & jtfg^OaiA *fllB-r Sit &X § & „ & & v> tt „ 

^fiSfcO^irfe^u? >/^fGFP (Green Fluorescent Protein) Stt — * — LT 
[0 0 7 5] 

ZttfX'&Zo *«Jl~ii, m&&.yo£ LXUmM, USx-i^v^ tT (Escherichia 
) MiC^i-^OT, $lx.{£:*:Jj§B (Escherichia coli) , ^v^J* (Bacillus) JRfR£4& 

, U0x.»f/^'>;v^.^y->;v^ (Bacillus subtil is) iif^^iiifflv^ci^-el 

li rtHSWH ti^o t L X i±m x. if ^n^^ (Saccharomyces) Jg0& 
$K M x. if "9" y^o^-bJ^.-tl/tfyx (Saccharomyces cerev i s i ae) ^ if «b *U £ 

LTIi7^^^7 (Aspergillus) JKfK^^ WitlfT^^^.t'J'lf 
(Aspergillus oryzae) , T^-^^^f^^. — if— (Aspergillus niger) „ ^-v'J'JA 
(Penici Ilium) «#&*&jW:r&ft*o £ «b Cl&MI /Stt«*MBI&3&*ttfflT*, fit 

%mi:L-c{i, =r-7M%, 4 *&u®ft£m*<om®MM**mmnmx'&t), ttzw> 

Ms Mx.iftf'f xfflM, ifctt*>f 3©jfiA-e-*tg#6-ttffl$tL*o 
[0 0 7 6] 

, uux.sf^n^-^-^.ttF^-^^-^-. tiiM.f^^ttSo mmmmm^^ 

-<D7u*-?-tLX&, fl^^n^-^-, Mx.iftrc7'n^-^- > tac^n^- 
lac^n*-^-#76*^ffl$tL. fffflyn^-^-i LTii. flUxJf^V -fc;VT 
;vft K3 V vtft Knyt-b* (GAPDH) /n^^-, PH05-/n^e- * -^t5* 

HlMiffl/Di-^tUli^Wttynt-^-, #!! x. if SV40 T - >J -"/n 
[0 0 7 7] 
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[0 0 7 8] 

(5) *»W»w3ft»**»JMEJft# 

#S&9ni***^KlE!fe#U\ ±13 (1-1) a-CKWtWftWK^saiB?, 0B 
±f£ (a) Xtt (b) n- K-t-Si^SHF^A^^c^S^m^ 

m&^-t>mx-$titz] tit, ^wiewfi*)^ (ae^-^tf 

[0 0 7 9] 

*»MH^^4^K|g«l#Oft«*fe (£S#&) tit, (4) «TRWLfc«ft 

tt& b ir %> Z. b tf*SffiX~& £ o 
[0 0 8 0] 

t |W| CttjR *r*rt * ®» O^-JS t tz \t * ft h O&Jft i> & * *l& o 
[0 0 8 1 ] 

(6) ^^^iC/fc^SSfK^^tbSf^. 

btf-CZ&o 
[0 0 8 2] 

jSiDNAf? -7 * PCRi»ftif©cDNASryn-yi:iv^|fi»)#»t 

iDNAv^f^nTV'f^^W^fct^o 
[0 0 8 3] 

«iaoT^t^;J:«|5o JMM9KW\ SAGE : Serial Analysi 

s of Gene Expression^ (Science 276:1268, 1997; Cell 88:243, 1997; Science 270:4 
84, 1995: Nature 389:300, 1997; ^#1**5.695,937 I? SrS^f* So 
[0 0 8 4] 

{£J:v> 0 — 3\ t 'J ^ ^ Wtf Ltc DNA^fflv^MCIi, 7 Wtt«rfflv*T 
[0 0 8 5] 

#^L-Ci <fcv> 0 
[0 0 8 6] 

(7) ^w^^aafe^^iir^v^^R^jRiffl^rife (^rffitt) 
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rna i fc%t*iz£^xB®<o3kitt<D%m*nm-t2>z.t t pTtgT^^ 0 3^K<eifewti 

fr^A^ ^Tf, h^K JK^9, 'V^, A 'J ( t^V^f^ ;T 

[0 0 8 7] 

±12 (5) fc|E1R<3^J|*EJ*ft:*igF*U Xfi&W£-£, h tf^ 

[0 0 8 81 

*o rfi^t^ti^^/^^SSrffl^Tj £l±, in vivo, i 

n vitro, ex vivo& &l*tojkft"Cm&=f-t tlii* W^JtfcJHv* *L& 0 ^ 

&.ft.#Uz33^x*§&Wlz&Z9>s*?nb fcf^V 

, tfcfi/^ 7^-fciffcJB^TkT^y > * &M1r ZWite*: i? 

[0 0 8 9] 

[0 0 9 0] 
[0 0 9 1] 
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[0 0 9 2] 

£ITIS«tftot, Hil©#»tl<5o 43^&W¥tt#ftttk< fc*ffc*v*RiK 
Molecular Cloning (Sambrook) tcKo /i 0 
[0 0 9 3] 

[fdife#!)i : *rt»e>V ^voBMfc] 

U>^a^^^6 0 g£3 L^tKIw^LT 3 O^MSlt^U laif^ £>ft(circle; 3 
00mm mSC6L^ftt)^T%abfeo *a**r^fl-ltU XAtV-^til^M^ 
j*e>LfclfeKHMSK* (3 0/N) U *»WK&*ttffi&ig3£»«f (21. 6837 g) 

tz a 

[0 0 9 4] 

±SB«fc7fcttiaatilSK«iy» 7 g£ 1 0 0 m l WTfcfcSifFfllS*. jB*«#KJ: >9±&-lbL 
tz a ^7^*>HP-20*lli (H^b^) £4 0 0m 1 3fc*L£#:7A£ 5 0%7-b 
h >8 0 0m 1 T?ifct*&. 2 LO*-e¥ffftLft. ±|B*&-'fkLfc^ Z.(D**7 

TfCT'^L. ^C50%^^^-;V8 0 0ml "C— 5fc#tti, 1 0 0%^^/-^ 

8 0 0ml -CZl^vttB Ltzo 
[0 0 9 5] 

teZmUVtZo Sttffiti. Ai£: 0. l%hU7Jl'tnftlfc (TFA) * 0 . 1 %^tt H 
2 0. B& : 0. 1 %TFA. 9 0%7-bh-F'J;v> *7MiC-30 (fM^C 3 
0-UG-5> 4. 6 mmX 15 0 mm) *fflv>fc 0 A60%, B 4 0 ^.^fl^^Tr 2 0 
«-M*9A*spflf<kL^H 15^^^i0, 6ml/^ A 6 0 %> B4 0% 
—A 1 0 %. B 9 0 %OHMmS^Ji£-e^m U A 1 0 %> B 9 0 %-C 1 O^Wteffl Lfc 
o ^ffi(i2 8 7 nme>WLWL*fflfc-f2>Zt\ l z£ *)fTo£ (tLfrJfcfl'tff) o SPD-10A 
V (mmmi^m) 2 2 0 nm^ 4 0 0 nmU^^ h/l/fcifllSfeU 

U ^t>§tW2ooflRf^(2 2 0 nmJO f 2 8 0 n m) ZWomM L 

[0 0 9 6] 

»*J.>t#V-*--cjfcfiHk fiUfcffllkVt: (K*m*1.0325g) „ SfcfelfcfcMlffiW 1 g 
(±, lmlO^W;V7**VK (DM SO) fc«M*S*-CM-ifclfc#8L 6m lO 
B 3 0 U SSStWt, 1 , 5 0 0 r pmtiMft, ^coJiTO 

6m 1 *-fr:x?>fc L*r 0 fttffili, Aift : 0. 0 5 96TFA, Bi&lO. 05%TFA 
, 9 0 %7-b h - h y )Vt Ltzo iJ y & fiDevelosil (0DS-UG-15/30; C-18, Wtttit^) 
*m^X^ Iil3 2ml/^ A70%, B 3 0%T2 M^t^^HML 
, A 7 0%, B 3 0%frhA 1 0%, B 9 0 %©H:i&ifca&|K-e 6 O^IBftttl^ A 1 0 
%. B 9 0%"C3 0£*IWifMti*«ttL;fco ^tHt±2 8 0 nm«tgtffv\ 
UiSESr^-flJtU^: (3 2ml) Ofcttilf : 115UV detector. Gilsontt) 0 ***»K2 8 0 
nmKM£#otf-^£ 8«#*:o %hfltz 8 li;ov>tlix;^>- * --Ciftfcf U 

»e<e*^ -tsasuMiuMfr t ra»^±Ea^«ifl"*f mm<d h p l c tkftx'frffi u y 
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10 0 9 7] 

tmnm 2 : rf^a^© y ^ >fl*f] 

[0 0 9 8] 

=fva^OSttt*g»**3&#L. 1 0 OmgSrlm 1 ©7* h>£«F»U 

7-fe h ^tMBifcfc^fco i7-b h 100// 1 «r?£*3*fctf>*>, 20// 1 DM 

SOfcWK*fS?U 80/z 1«0. l%TFA*-£tf 5 0%7-b b y/1/fcinx.fco 

JC-e-W^^Millex-LH^^ 'J *°7*±. 0. 4 5 // m/ 4 mm) iCTffiiS U H 

'J ^ > -C* £ tf ^ U h - ;v (#**P#IW -fe-9- 5 > («»«fW 1 7 5-) *3 J: tf-b 

*y> («^wi9^) t^Ptiao-ifc-t-so'; ^t>©^«*iiL^ 0 

[0 0 9 9] 

$^^^v^^^V»j|I^^^pt^?&o-C4^7 : --v^^tt^o a^ffi^l. 5 cm 
aTO^t^f-^h 1. 5-2cm0^^^r-y2, 2 c mJsl±Tll'fe* t jt« 

^.<Dii<D^xT-'j 3 , 2 c mJ^±-eife#iilife t:^-ffc L t v> s %><d**t--v a t L 

tfWJ>tt^f-^3*J:lJ f ^f-y4 -e*®«^ $ *Lfc 0 
[0 10 0] 

[0101] 

AG mRNA««*7 KTaKaRa)Ci»)#yA(+)RNA5^ g*#fco CO#yA( 
+ )RNA*iIt L, ZAP Express cDNA Synthesis Kit and ZAP Express cDNA Gigapac 
k3 Gold Cloning Kit U h?^^-Vtt) £fflV>T, * h5^y->ttOl«ti*fe 
i *) c DNA?^ y^U -*ffc»Lfco ^»U9>fy5'J -ii 1 X 1 0 7 p f u/m 

l ~?$>otz 0 

[0 10 2] 

C2Ei&0l4 : J-7fi*f h^n-AP 4 5 0&fc=?m<DX? V 
±IScDNA7'f^7 , ;^3 0^p f u^«b. AEyiJ*«We>*»fc*oTV»S^n 
'f^tXtWf h^n-AP45 0a'f5?-<D@B^J^7 p n-7't Lt^i"J --^^^ff o 

/Co 

[0103] 

£#ftfctt. ->o^j!tXtf h^n-AP 4 5 OStfc^?)— 
L (m3£#RS) . CYP90A. CYP72B. CYP71B> CYP84A, CYP96A. CYP710A, CYP86A, CYP74 
„ CYP75B. CYP79F, CYP81D. CYP705A, CYP83A^£&& 1 3 m.V> > n A % i-X-f-f- b * a 
-AP4 5 oafcT-fc^v^T-^ 7? U -<r>7.9 'J -->^7"n-:/2: LTfflv^, SB 

Lfco PCRRJ£^fM±&TOti3f)T~££o e>RNeasy Plant Mini 

Kit (^r7^>tt) *fflv^T total RNASrfflffi L/^, total RNA 1 //g£3# 
It LTj£iE¥R/&£ : fTV» > cDNAtftfco c DNA^tiSuperScript™ First-Stra 
nd Synthesis System for RT-PCR (GIBC0 BRL) *?!IJ8 U ^Jfc&tttt*^*^ 
#*«Jt3|-r**#Kflto*:o PCRKJSift (50/< 1) (i> #cDNA l^K 1 XTaq 
buffer (T a K a R a) , 0. 2 mM dNTPs, "7°7 -f v- (Bfi?lJ#-5§- 5 ~ 3 0 ) # 0 . 
4pmo 1/// U rTaq polymerase 2. 5U^f)^^o RJ£t±. 9 4 ICC 5 

9 4ttl^ 53t-ei^ 7 2 *C-C2 5-oa6* 2 8 -»M *Mrofc 0 "7°a 

^n-^^ffitt> DIG-DNASlttHJ+yb y >#-*±) fcfflW^o 
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[0 10 4] 

M^'JN4?->g>A777- (5XSSC, 3 0%*^A7^ K, 5 0m 
M'r/ith'J-7AA*y77- (pH7. 0) , 1%SDS, 2%yo^>^ 
-V>2f-*±) , 0. l%7-7D^W3y>, 8 0g/mltt^DNA) £Jlv> 
, 3 7 2 HH^ WN^f y V ^ 4f-v 3 >^ofcf , D I G*«Lfe^n-^*Jp 
x., Sfcfc— ?fe«#Lfco ^v^l/>lil%SDSW5XSSCft»j)l^ 58*C-e 

[0 10 5] 

Sl*-r*^ft-e9 61^)77-y*pBK-CMV^7^? K f7^y->t)^ 
«5ffiU -f>t-H(«©5' *3iOffi^HS3F!l*Ml 3 R VfyJ v-fcftjgLfc £ * 
. 4 67D->#f^n-AP 4 5 0«@B^iJ^^LTV^7io htftfttf^tSafeiE 
?U**5eU fc&ttfcS iP168s S i P 1 8 9, S i P 2 3 6 , S i P 2 4 9, Si 
P 2 8 8<om±Ltz5mm<DP 4 5 O^n^c^Jifc, ^KrfT^J:^ c 
DNAfcfcSfctitfe 5«<7>S i Pjt^M^Wfc-/?^ (@5^iJ#-^3 1-4 0) 
KJ: 19 RT-PCR«rffv» % m^-CftM?* £ £ frUB Lfc 0 ^RT-PCRIi, PC 
RRJfciS (2 5^1) It 4c DNA 1 M U 1 XEx-Taq buffer (T a K a R a) „ 0 
. 2 mM dNTPs, 7"7 4 0 . 2pmol/^K Ex-Taq polymerase 1 . 2 5 U 

frh&2> ,RJ6li, 9 4TC-C3fl-R(S5*fc|fe, 94*C-C13% 5 3ttl^ 72t 

HTRibosomal 18 SRNAtJUfflU (7*5^7- : @a^!l#-t 3 i3 «£ 4 

) o 

[0 10 6] 

£tLf> 5«<7)S i pitfc^O? S i P249 (p S P B2031) SsJiXPS i P288 (p S 
PB2034) K-o^Tlii-^TVmmmmZ&trkmz-htLt: (EBI#-^ 5 3 ~ 5 6 ) 0 p 
S PB2031fcov»TMtB amH I tXho I "emftLfthtttz c DN A strife 1 . 8 k 
bDNAHftf*, ifHI'"<7^-pYE2 2m (Holton, T. A et al.. Nature 366, 2 
76-279. 1993) ^BamHUSa 1 I«L#Mi^8. 3 k b <DDN AHiff>Hc5L 
*tU p S PB2046£#7io Sf5m^^-pYE2 2 m<Ov;vf 7 u--yyiyj y 
figlyceraldehyde-3-phosphate dehydrogenase's^- ( G A P D H) /D-t-^ - £ G A 
PDH*-5*-*-Kifci:*iT:fc*K £ £ fcJPAStLfc'f H4BW3fc*JV>TG 
A P D H7-n^ - ^ - OijiTfiMCHIf J„ Ifev-*-tth'j7 a f7 7 

^-T?&& 0 — p S P B2034fcov>TWtB amHUXhoI "CM'fb L# £ ftfc c DN 
A 1. 8 kbDNABffi-** iifI^^-pYE2 2mBamHIi:Sa 
1 ITM>fbU§»b*L*:&8. 3kb(DDNAifrCMU p S P B2047=Sr#/c o 31 
#> ZLfib*i£&KS. t) I NV s cflc^SMEtftU -£*L-r*Ll NVs c/pYE 2 2m 
/S iP 2 4 9i > iy f INVsc/pYE2 2m/SiP 2 8 8 *»fc 0 
[0 10 7] 

—77s Si PI 6 8. 189, 2 3 6Cov>tli^-7*>";-7 , ^>i77l/-A^^ 
£rX:^>-otz<DX% GeneRacer*7h ('f >"7-f hnv'x >i±) £fl§v*T 5 ' fR& 

1 ~ 2 , 57-60) o ifiiiSffi^7-r-v-»i@B3?!)#-^4 1 ~4 6 £/B 

[0 10 8] 

^3lOS i PitfSiF-^^S^-7 p > V-yV l'-A£*n->>ffc1-;z>tf;a6 

C Rfc «t rjJUffibfco ^^PCR^#{±^i:i3^-cab^o PCR^$t (5 0// 1) ti 
, il^l^cDNA 1// U 1 XK0D plus buffer (TOYOBO) „ 0. 2 
mM dNTPs. ^7^v- (BE^!j#-^4 7-52) #0. 4pmol//il, 1 mM M 
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g S 0 4 , KOD plus DNA polymerase 1 U^fc** o KBit. 9 4 *CT? 5 ^SJEd$^ 
^> 9 4tfl^ 5 5tfl^ 7 2t-C2*©BgS:3 ^;i/^fo^ 0 *#i|I3*L 

7t^^fiS i P£#tf$f>T-£p C R-blunt IITOPO^**- (-f >"if^ hn -;?*>#) o 
v;V^^n-^>^^xfh jf A L . T0P0-SiP168 (pSPB2064) > T0P0-SiP189 (pSPB2055) . 
T0P0-SiP236 (pSPB2048) £ # 0 
[0 10 9] 

PSPB2064. pSPB2055, pSPB2048^JfililL7t7 p 7^-7-t;#JnL7ttiJI?g^-9-^ h Tm-fb 
LX'&hti&fo 1 . 5 k bOc DN ASr-g-trDNABlftf- p YE 2 2m^^^-*B a 
mH I t S a 1 I •CMftLT#k;K£DNA»m-&8. 3 k b ZMffi-fZ £ t tc«t *) , p 
YE22m/SiP168 (pSPB2052)> pYE22m/S i PI 89 (pSPB2053K p Y E 
22m/SiP 2 3 6 (pSPB2049) £#£ 0 
[0 110] 

^^OnyxVtt) CilSIL, INVsc/pYE22m/SiPl68, INV 
sc/pYE22m/SiP189, INVs c/pYE2 2m/S i P 2 3 6 £#£ Q 
[0111] 

ftlj&tf) INVs c/pYE2 2 m/ S i P 2 4 9 , INVsc/pYE22 m/ S i P 
2 8 8fcinx.. INVsc/pYE22m/SiP168, INVs c/pYE2 2m/ 
S1P189, INVsc/pYE22m/SiP 2 3 6 ^^TCl^tYNBD g 1 
c^*4 OOmL (0.67 % Yeast Nitrogen Base, 2 %Glucose> 20 mg/LO hVzfYy 

g a 1 igi&4 OOmL (0.67 % Yeast Nitrogen Base. 2 %Glactoses 20 mg/L<9 h U 7* 
h7r>^<#i7^i) t3 0"C, 2 4B#TO«L7t 0 <2r£fl?>2f*fc (Holton, T. A 
et al., Nature 366, 276-279. 1993) \Z$t-o XJ&n&m&MtgmWLfrbMM'kmxS. ? 

[0 112] 

5 V-A.tf k ®r**rX'<yi? 3 (0. lM'J>i*V)AlWpH7. 4 

> 2 0%^no-;K 0. 3 (i 1 /m 1 * fr* zf }• J -)\<) lmlCHSU ^ 
DV-A^H/; 0 5^ny-Ai!2 4 0 // lClM'J 'J (p H 7 

. 4) £3 0 n 1 , 5 OmM NADPHt6^ 1 , 2 6 7 /zMfc?^ 1 ; Y-^ttzlt^^ 
5. 2 4 ^ lj»nx.> . 3 Otfl^FTOLfco M^t-#S<7) 1 0 0 %T-b f-bUA- 
£Snx.. V^itifci: L?to #CK, £0?tf&£i£^ (1 5 0 0 0 r 

pm, 3£\ 4"C) U -?"«0±?tl 5 0^ 1 ^Millex-LH?^ ;U*-(S 'J sKTtt, 0. 4 
5 fi m/4mm)CT«SU ±ffiffi^^*ffc|W|^H P L C^#T^*f^^o/c 0 
[0 113] 

_£*TK INVsc/pYE22 m/S i P 1 8 9 fco V^T^ffo tzH P L C53*#fOifi£*£ 
/F-To ®2 (a) tlitVl/S;y-;v 0i£#t$^9#) T?£o*:fc<W, m 2 (b) fc*5 
V^TtinL^J: CINVsc/pYE22m/SiP189i:J:^ ftftftm 135-tl 

7%-<r>mtzts: v n-ynvm.w*'*? y ^^^-t^^m^&^x^h^ t&mztitzo 

Zb!<zm2 (d) T*tf^Uh-;i/ («#^f^13^) "C^ofc^O^ 13 2 (e) Xii± 
!SINVsc/pYE22m/S i P 1 8 9 J: *) «J*«fW 1 7 fr<om?z V ^ 

tr^,; h _ ;1/ (§^13^.) t (#8n$ihj 1 7 so "c**t#x.e>tL^o 

[0 114] 

LC-MS/MSM ( L C {±Waters 2790, **-*-Xtt % MSfiQUATR 
0 micro, -r-f * n^*tt) J: 19 ~o© tf- ^ (§^1113^17*) (Dttm.t 
77^ > W^-^fcifcigcL.^i: 5-T-g^ma 0 n i:-SfcL7t7ta6, S i P 1 8 9 K 
i4lo©4lft»tt^iJ h-^*J:W§ve*4it*«BWS*ifc 0 LC-MS/ 
MS#*f&f*tt*©ii»)"C**o LC*#liDevelosil C30-UG-5 (IWHI;^ 2. 0X5 
0mm) £fflv> % ^ifrffifi Ai&£ H 2 O, BjKfc^y-.JK C?££l0mM CH3CO 

fflfE#2 004-3092026 



mm 2003-341313 



17/ 



ONH 4 tU VyV^yy\±%mi 0%C?£T% aEiSO. 25ml/min. T^oTt 
HSfe*- KPOSITI VE-Cfifofco ifLK J: I? % S i P 1 8 9 JifciV WJ-frfrh 

[0 115] 

£ fc, INVsc/pYE22 m/S i P 1 8 9©*t^ >^Mtt«NADPH^ 

fcj&**>*ofc (0 2 (b) • (c) ) o itttttr^i; h-^;SflMt^ov»r 

(0 2 (e) • (f) ) o NADPH15*t4#^fcib^ NAD 

PH^#«L*v^#t?{±tT^U h - J: tf-fe -fl- 5 >£j£»tett**L**;hj& 1 

[0 116] 

^1'INVs c/pYE2 2m/S i P 1 8 9 O $ ^ n y - — HMfciifc*fc J: <9 

IJcLfc^ »JR^^^ b^*«-jfe*Ktt- (B&U-300P Spectrophotometer) "T?fflj£L;fc 
3 > h n - fi^if tfe S INVsc/pYE22mtit;tL, 4 5 On 

m^^JR^^L^o iWit^HNVs c/pYE2 2m/S iP189C5^ny- 
Al^ftCisv^f h ^n-A P 4 5 0 * >^^jf**^Jift$fLTv»4 £ fcfllBLfco 
[0 117] 

»M 2 •C^SSKfSO C4^f-7 L tz zfvlgfritp e> , ggj&tf 2 £ |Wj R 
NASrMfflU S i P 1 8 9 * 4 5 t 4 6<0^7-f v-** hisit^S 

i 1 8 S r RNA*if*B1-*E3m#-S3£J:rM©-/9*v--fey Mci*)RT-PCR 
fcfrofco PCRRI&* (25//1) li, #cDNA 1 ^ K 1 XEx-Taq buffer (T a 
KaRa)^ 0. 2 mM dNTPs, ^-fv-^O. 2 p m o 1 / (i K Ex-Taq polymera 
se 1. 2 5Uj&*fcfc* o KJSSWU 9 4tt3^fB?^ 9 4"CT?1^ 53t 
-C13\ 7 2 TC-C2fl-©£Ue«: 2 ^JMrofc. tf^U J* ->V#«fc 

5 X^^lt^StL/cXy-- v3i3 Civ>TS i P 1 8 9^<Mt^ii:^ 
5t®$*L^o &fiK»M6^Lfcy^?- *<0&jSflH£<Dfc* S iP1890t 

*3HtfeWS iPl89T^S^t < tLfc 0 
[0 118] 

i^±OMl^f)> S i P 1 8 9 itfST-fitV l/yV-;i/^f, tf^U h - ;v^5 J; ^ tf ^ 'j 
h-;V/5^-t-9-5 >*$L)&ir&KJB*mife-$-&3- f^n-AP 4 5 0 £n- Kf 
Wb^fcfcofco H3©^i:^UOIiS i P 1 8 9 Tr&io S i P 1 8 9 it 

CYP817 r 5 U-twJRLTV>« Ct^t>^^ 0 
[0 119] 

[0 12 0] 

W±i?^ ^il^S^vl^S^S i P 1 8 gS^litWvV-^^f, tf 

T&£*L-cv>a=fv<aa^ *fc titrate* e>#fc«u ^if^t)©}iii{iJtii^ttt^ 
x 0H£3*ifcS i P l 8 9it^fi. £ ttt^:^*?-;* ;#ftL 

[0 12 1] 
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[0 12 2] 

[mi] rft'j ^^->o— «fl9ft-frj«ft»sr*s:»^'t-H-c**o 

[0 2] *S&Wfc#*lfeMiflH::im*S i P 1 8 91^3- K-r*»#Offitt* 
»3feLfeHP LCOtt*t*tBBT?*4. 
[HI3] (f- h^n-AP 4 5 0 ©a- K+*7 5yMO~*«3S*Wf3ft»e»#&ti.* 

[0 4] *5&Wl-««S i P 1 8 9itfc^j&*3- Kf5^>/^Sii©ffi^t^ 

[^»rai 

[0 12 3] 

2 nWv^y-^ 

5 mr^y&mmm 

6 -fe-9-^> 
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[rem 

SEQUENCE LISTING 

<110> SUNTORY LIMITED 

<120> The gene related to the biosynthesis of lignan, and the 
use thereof 

<130> p03-0087 

<140> 
<141> 

<160> 60 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 506 
<212> PRT 

<213> Sesamum indicum 
<400> 1 

Met Glu Ala Glu Met Leu Tyr Ser Ala Leu Ala Leu Thr Phe Ala He 
15 10 15 

Phe Met Val Tyr Arg He Leu Ser Asn Ser Gin Asp Lys Arg Ser Leu 
20 25 30 

Thr Lys Leu Pro Pro Ser Pro Pro Gly Trp Leu Pro Val He Gly His 
35 40 45 

Ala His Leu Met Lys Asn Leu Leu His Arg Thr Leu Tyr Asp Phe Ser 
50 55 60 

Gin Lys Leu Gly Pro He Phe Ser He Arg Phe Gly Ser Arg Leu Val 
65 70 75 80 

Val Val Val Ser Ser Ser Ser Leu Val Glu Glu Cys Phe Thr Lys Tyr 
85 90 95 

Asp He Val Leu Ala Asn Arg Pro Gin Ala Ser Val Asp Arg Arg Ser 
100 105 110 

Leu Gly Phe Ser Thr Thr Ser Val He Gly Ala Pro Tyr Gly Asp His 
115 120 125 

Trp Arg Asn Leu Arg Lys Leu Cys Asp Leu Glu Val Phe Ala Pro Thr 
130 135 140 
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Arg Leu Ala Ser Phe Leu Ser He Arg Leu Asp Glu Arg Asp Arg Met 
145 150 155 160 

He Ser Ala Leu Tyr Lys He Ser Ser Ala Gly Phe Ala Lys Val Asn 
165 170 175 

Leu Glu Ala Lys He Val Glu Leu Thr Phe Asn Asn He Met Arg Met 
180 185 190 

Val Ala Ala Lys Arg Tyr Tyr Gly Glu Glu Ala Glu Asp Asp Glu Glu 
195 200 205 

Ala Lys Arg Phe Arg Asp Leu Thr Lys Glu Ala Leu Glu Leu Thr Ser 
210 215 220 

Ala Ser Asn Pro Gly Glu He Phe Pro He Leu Arg Trp Leu Gly Cys 
225 230 235 240 

Asn Gly Leu Glu Lys Lys Leu Ala Val His Ser Arg Lys Thr Asp Glu 
245 250 255 

Phe Met Gin Gly Leu Leu Asp Glu His Arg Arg Gly Glu Arg Gin Asn 
260 265 270 

Thr Met Val Asp His Leu Leu Ser Leu Gin Glu Ser Gin Pro Glu Tyr 
275 280 285 

Tyr Thr Asp Glu He He Thr Gly Leu He Val Ala Leu He He Ala 
290 295 300 

Gly Thr Asp Ala Ser Val Val Thr Thr Glu Trp Ala Met Ser Leu Leu 
305 310 315 320 

Leu Asn His Pro Lys Val Leu Glu Lys Ala Arg Lys Glu Leu Asp Thr 
325 330 335 

Leu Val Gly His Glu Arg Met Val Asp Glu His Asp Leu Pro Lys Leu 
340 345 350 

Arg Tyr Leu His Cys He Val Leu Glu Thr Leu Arg Leu Phe Pro Ser 
355 360 365 

Val Pro Thr Leu Val Pro His Glu Pro Ser Glu Asp Cys Lys He Gly 
370 375 380 

Gly Tyr Asn Val Pro Lys Gly Thr Met Val Leu Val Asn Ala Trp Ala 
385 390 395 400 

He His Arg Asp Pro Lys Val Trp Asp Asp Pro Leu Ser Phe Lys Pro 
405 410 415 
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Asp Arg Phe Glu He Met Glu Val Glu Thr His Lys Leu Leu Pro Phe 
420 425 430 

Gly Met Gly Arg Arg Ala Cys Pro Gly Ala Gly Leu Ala Gin Lys Phe 
435 440 445 

Val Gly Leu Ala Leu Gly Ser Leu He Gin Cys Phe Asp Trp Glu Arg 
450 455 460 

Thr Ser Pro Glu Lys He Asp Leu Asn Glu Gly Ser Gly He Thr Leu 
465 470 475 480 

Pro Lys Ala Lys Thr Leu Glu Ala Met Cys Lys Pro Arg His Val Met 
485 490 495 

Glu Lys Val Leu Arg Gin Val Ser Asn Val 
500 505 



<210> 2 














<211> 1521 














<212> DNA 














<213> Sesamum indicum 












<400> 2 














atggaagctg 


aaatgctata 


ttcagctctc 


gctctcacct 


tcgccatatt 


catggtttac 


60 


agaattcttt 


ctaattcgca 


ggacaagcgc 


agcctgacta 


agctgcctcc 


gagcccgccc 


120 


ggttggctgc 


cggtgatcgg 


ccacgctcat 


ctcatgaaaa 


atctcctcca 


tagaacacta 


180 


tacgacttct 


cccagaaact 


gggacccata 


ttttccatcc 


ggttcgggtc 


gcgcctcgtg 


240 


gtggtggtgt 


cctcctcctc 


cctggtggag 


gaatgtttca 


ccaagtatga 


cattgtcttg 


300 


gcaaatcgcc 


ctcaggcttc 


tgttgaccgg 


cgctcacttg 


ggttcagcac 


caccagcgta 


360 


atcggggccc 


cgtacgggga 


ccattggcgc 


aacctgcgaa 


agttgtgcga 


tcttgaagta 


420 


ttcgccccga 


cccgtctcgc 


ctcgttttta 


tccatcaggc 


ttgacgagag 


ggaccgcatg 


480 


atttccgcgt 


tatacaaaat 


ctcgtccgcc 


ggtttcgcga 


aggtgaattt 


ggaagcgaag 


540 


attgtggagc 


tgacgtttaa 


taacataatg 


aggatggtgg 


cggcgaagag 


atactatggg 


600 


gaggaggcgg 


aggacgacga 


ggaggcgaag 


aggttcaggg 


acctgacgaa 


ggaggctttg 


660 


gagttgacga 


gcgcttccaa 


tcctggtgag 


atatttccaa 


tattgcggtg 


gcttggttgc 


720 


aatgggctgg 


agaagaagct 


ggctgttcac 


tcgcggaaga 


cggatgagtt 


catgcaaggg 


780 


ctgctggacg 


aacaccgacg 


gggcgagcgc 


cagaacacca 


tggttgatca 


tttgctttcg 


840 


ttgcaggaat 


ctcaacctga 


gtactacact 


gatgaaatca 


tcactggcct 


catagttgca 


900 


ttgataattg 


cgggaacgga 


tgcatcggtt 


gtaactacag 


aatgggcgat 


gtccctttta 


960 


ctaaatcatc 


ccaaagtact 


tgaaaaggct 


agaaaagaac 


tggacactct 


agtaggacac 


1020 


gaacgcatgg 


ttgatgaaca 


cgatctcccc 


aaactacgtt 


accttcactg 


catagtcttg 


1080 


gagaccttaa 


ggttattccc 


ttctgttcca 


actttggtgc 


cacacgaacc 


atcagaggat 


1140 


tgtaaaattg 


ggggatacaa 


tgtccccaag 


gggacaatgg 


tattagtgaa 


tgcttgggca 


1200 


atacaccgag 


accccaaggt 


gtgggacgac 


cccttgagct 


ttaagcccga 


caggtttgag 


1260 


ataatggaag 


tggagacaca 


caagttgttg 


ccgttcggaa 


tgggcaggag 


agcgtgtcct 


1320 


ggagctggac 


tggcgcagaa 


gtttgtgggg 


ttggctttgg 


ggtcgctgat 


tcagtgtttc 


1380 


gactgggaga 


gaacgagtcc 


cgagaaaatt 


gacttgaacg 


aaggttctgg 


gataaccttg 


1440 
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cctaaagcta agacgttgga agccatgtgc aaacctagac atgtcatgga aaaagttctt 1500 
cgtcaggttt ccaacgtttg a 1521 



<210> 3 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, Sil8SrRNA-FW 

<400> 3 

tatgcttgtc tcaaagatta a 21 



<210> 4 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, Sil8SrRNA-RV 

<400> 4 

aacatctaag ggcatcacag a 21 

<210> 5 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP90A-FW 

<400> 5 

ttttccgatg aagagattgt tgac 24 



<210> 6 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
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Synthesized Primer Sequence, CYP90A-RV 
<400> 6 

tgccatctcc aagggttg 18 



<210> 7 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP72B-FW 

<400> 7 

cttaatgttc aaatgataat ggat 24 



<210> 8 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Descript ion of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP72B-RV 

<400> 8 

gtaaatcgtt cagggttg 18 



<210> 9 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP71B-FW 

<400> 9 

ttcaccactg atcatctcaa agga 24 

<210> 10 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP71B-RV 

<400> 10 

agaaacctgt cagggtta 18 



<210> 11 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP84A-FW 

<400> 11 

cttacccgtg acaatatcaa agca 24 



<210> 12 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP84A-RV 

<400> 12 

aaaaacctcg atggtcta 18 

<210> 13 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP96A-FW 

<400> 13 

agtcatgata agttcctcag ggac 24 

<210> 14 
<211> 18 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP96A-RV 

<400> 14 

atccatctct ctggcttg 18 



<210> 15 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP710A-FW 



<210> 16 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP710A-RV 

<400> 16 

ctaaaccggt ccggatcg 18 

<210> 17 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP86A-FW 



<400> 15 

tccgaagacg aagccatcgg cggt 



24 



<400> 17 

cgcgtggcgc tcaacttcat ccta 



24 



<210> 18 
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<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP86A-RV 

<400> 18 

atccatctct ctggtttg 18 



<210> 19 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP74-FW 

<400> 19 

cgagaagaag ctactcacaa tctt 24 



<210> 20 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP74-RV 

<400> 20 

acgaatctct ccggcaca 18 



<210> 21 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP75B-FW 

<400> 21 

ttaacggata ctgagattaa agcct 25 
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<210> 22 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP75B-RV 

<400> 22 

aagaatctct cgggttta 18 



<210> 23 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP79F-FW 

<400> 23 

gtcacaccag acgaaatcaa agct 24 

<210> 24 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP79F-RV 

<400> 24 

aggtgacgct ccggtttg 18 



<210> 25 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP81D-FW 

<400> 25 
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tacatggacc gcatcatcaa agga 



<210> 26 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP81D-RV 

<400> 26 

tcgaacctct ctggcttg 



<210> 27 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP705A-FW 

<400> 27 

catatcaagt cgcttctcac ggta 

<210> 28 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP705A-RV 

<400> 28 

agaaacctct ctggttta 



<210> 29 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP83A-FW 
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<400> 29 

tttactgatg ataatgtcaa agcc 



24 



<210> 30 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, CYP83A-RV 

<400> 30 

agaaacctct cgggccta 18 



<210> 31 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, SiP168-FW 



<210> 32 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, SiP168-RV 

<400> 32 

aaataatgat agctaaattt t 21 



<210> 33 
<211> 21 
<212> DNA 

<213> Artificial Sequence 



<400> 31 

tttcccttgt tctcctactc t 



21 



<220> 
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<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, SiP189-FW 

<400> 33 

tcgtttttat ccatcaggct t 21 



<210> 34 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, SiP189-RV 

<400> 34 

caaacgttgg aaacctgacg a 21 



<210> 35 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, SiP236-FW 

<400> 35 

ggatgttctg tggaagttaa a 21 



<210> 36 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, SiP236-RV 

<400> 36 

atctaagttt catgcagttt t 21 



<210> 37 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
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<220> 



<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, SiP249-FW 



<400> 37 

ctaagcttca aaatgtcgat a 



21 



<210> 38 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, SiP249-RV 

<400> 38 

ccaacttact tattacagat a 21 



<210> 39 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, SiP288-FW 



<210> 40 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, SiP288-RV 

<400> 40 

tacatctcaa tttttctta 19 



<400> 39 

aaaatggtgg gaattgtgta t 



21 



<210> 41 
<211> 32 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, GR-SiP168-RV 

<400> 41 

cacgatcctg gagatttccg gggaggatac aa 32 

<210> 42 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, GR-SiP168-Nest-RV 



<210> 43 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, GR-SiP189-RV 

<400> 43 

ctcgtcgtcc tccgcctcct ccccatagta t 31 

<210> 44 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, GR-SiP189-Nest-RV 



<400> 42 

gtaggttttg gagagttt 



18 



<400> 44 

accatcctca ttatgttatt a 



21 
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<210> 45 
<2ll> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, GR-SiP236-RV 

<400> 45 

ccaggagaga gttgttgctg ttgtgtct 28 



<210> 46 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, GR-SiP236-Nest-RV 

<400> 46 

tataaagctt attgttat 18 



<210> 47 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, SiP168-BamHl-FW 

<400> 47 

ggatccaaaa gagcaaatta tggatctact act 33 



<210> 48 
<211> 33 
<212> DNA 

<213> Artificial Sequence 



nriA 



<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, SiP168-Xhol-RV 

<400> 48 

ctcgagaagg gaaaataatg atagctaaat ttt 33 
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<210> 49 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, SiP189-BamHl-FW 

<400> 49 

ggatcctttt cagccaacat ggaagctgaa 30 

<210> 50 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, SiP189-Xhol-RV 

<400> 50 

ctcgagaaaa agagcatcat ttaatcatac act 33 

<210> 51 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, SiP236-BamHl-FW 

<400> 51 

ggatccttca cttcacttca ttgctcaatg gcaaa 35 

<210> 52 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence, SiP236-Xhol-RV 
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<400> 52 

ctcgagaaca gctgagaccc cacagcaatc taa 33 



<210> 53 
<211> 1506 
<212> DNA 

<213> Sesamum indicum 
<400> 53 

atgtcgatac ctctccttat ctctctctca 
cgacgccgca acagcccggc tggtcgaaaa 
cccttcctcg ggaacttgct ccaatacaac 
ctctcagaaa agtacggccc gcttatgtac 
at t teat egg cccgagtggc caaagaggct 
aggecttcta ccattgcatc gcgcaaagtg 
ccgtacacag agtactggag agaactgegg 
aaacaagtga actctttccg ccctgctcga 
atttccagac gggccaacgc gcatcagccc 
tcgagcagga tgatatctag gtttgcactg 
gaaaagagga ggttcgacag gattctgeag 
tttggtgatt attctccatg gctgggctgg 
cttgagaagg cgttcaagga tttggattca 
ageccgaata ggcccgagtc tatgaaegga 
gaagatcggt cgtcgacggt tcaaattgat 
atgttcgtag ceggaacaga cacaactgca 
atcaagaagc ctcaagtact gaacaaagtg 
aaaggcagcg tagecgaaga tgatatacaa 
gagactctga gaetgtaege accagctcca 
agegtcatag atggatacga cattgaaccc 
attagecgag acaaggattt ttgggagaac 
aacagtagcg tggactttaa aggecaagat 
agagtgtgcc ctggaatggc cttggggact 
ctgtattgct tccactggga attgccgcct 
tttttgcctg gaattactac tcataagaaa 
ctgtaa 



ttaatcatcc ttgttttcct actagtccga 60 
ctccggcgtc ctccggggcc tcctggcctt 120 
ccctccgatc tccatctccg cctgacaaaa 180 
atgacgttcg teggaaagee cgtggttgtg 240 
ttgaagtaca atgaccttgc attttcgagc 300 
gcttacaaca acagtgacat ctccatgtca 360 
aaaatggtcg ttcttcgcct etttaeggtc 420 
gaagaagaag tggcccgcat ggtgaaagag 480 
gttaacatta atgaaatagc gttgtcgttg 540 
gggaagaggt acgacgagga gaacgggccg 600 
ctgcttcagt tggtgtcggt ggaaattttc 660 
attgacagac tgtgtggtaa ggtttctcag 720 
ttgtatgaag agatgatege ggagcatctg 780 
gacattcttg atatgetaat tcagatgaaa 840 
tgggatcata teaagggegt actcatgaac 900 
gctacaataa catgggcaat gacagctctg 960 
caacaagaaa tcagatctgt ggtcggaaag 1020 
aaacttccct attttaaagc ggtggtgaag 1080 
ctctcactgc ccagactgac aatcaaaagc 1140 
aacaccatag tttacgtgaa cgtttgggcg 1200 
ccggatgagt tcttgcccga aagattcttg 1260 
ttcgggtttc ttccattegg gteggggega 1320 
gcagaagtgg aggtgtcgct tgctaatatt 1380 
ggaatggtag aagatgacgt tgatatggac 1440 
aatgeactet atttgatggc caaaagctat 1500 

1506 



<210> 54 
<211> 501 
<212> PRT 

<213> Sesamum indicum 
<400> 54 

Met Ser lie Pro Leu Leu He Ser Leu Ser Leu He He Leu Val Phe 
15 10 15 

Leu Leu Val Arg Arg Arg Arg Asn Ser Pro Ala Gly Arg Lys Leu Arg 
20 25 " 30 
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Arg Pro Pro Gly Pro Pro Gly Leu Pro Phe Leu Gly Asn Leu Leu Gin 
35 40 45 

Tyr Asn Pro Ser Asp Leu His Leu Arg Leu Thr Lys Leu Ser Glu Lys 
50 55 60 

Tyr Gly Pro Leu Met Tyr Met Thr Phe Val Gly Lys Pro Val Val Val 
65 70 75 80 

He Ser Ser Ala Arg Val Ala Lys Glu Ala Leu Lys Tyr Asn Asp Leu 
85 90 95 

Ala Phe Ser Ser Arg Pro Ser Thr He Ala Ser Arg Lys Val Ala Tyr 
100 105 110 

Asn Asn Ser Asp He Ser Met Ser Pro Tyr Thr Glu Tyr Trp Arg Glu 
115 120 125 

Leu Arg Lys Met Val Val Leu Arg Leu Phe Thr Val Lys Gin Val Asn 
130 135 140 

Ser Phe Arg Pro Ala Arg Glu Glu Glu Val Ala Arg Met Val Lys Glu 
145 150 155 160 

He Ser Arg Arg Ala Asn Ala His Gin Pro Val Asn He Asn Glu He 
165 170 175 

Ala Leu Ser Leu Ser Ser Arg Met He Ser Arg Phe Ala Leu Gly Lys 
180 185 190 

Arg Tyr Asp Glu Glu Asn Gly Pro Glu Lys Arg Arg Phe Asp Arg He 
195 200 205 

Leu Gin Leu Leu Gin Leu Val- Ser Val Glu He Phe Phe Gly Asp Tyr 
210 215 220 

Ser Pro Trp Leu Gly Trp He Asp Arg Leu Cys Gly Lys Val Ser Gin 
225 230 235 240 

Leu Glu Lys Ala Phe Lys Asp Leu Asp Ser Leu Tyr Glu Glu Met He 
245 250 255 

Ala Glu His Leu Ser Pro Asn Arg Pro Glu Ser Met Asn Gly Asp He 
260 265 270 

Leu Asp Met Leu He Gin Met Lys Glu Asp Arg Ser Ser Thr Val Gin 
275 280 285 

He Asp Trp Asp His He Lys Gly Val Leu Met Asn Met Phe Val Ala 
290 295 300 
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Gly Thr Asp Thr Thr Ala Ala Thr He Thr Trp Ala Met Thr Ala Leu 
305 310 315 320 

He Lys Lys Pro Gin Val Leu Asn Lys Val Gin Gin Glu He Arg Ser 
325 330 335 

Val Val Gly Lys Lys Gly Ser Val Ala Glu Asp Asp He Gin Lys Leu 
340 345 350 

Pro Tyr Phe Lys Ala Val Val Lys Glu Thr Leu Arg Leu Tyr Ala Pro 
355 360 365 

Ala Pro Leu Ser Leu Pro Arg Leu Thr He Lys Ser Ser Val He Asp 
370 375 380 

Gly Tyr Asp He Glu Pro Asn Thr He Val Tyr Val Asn Val Trp Ala 
385 390 395 400 

He Ser Arg Asp Lys Asp Phe Trp Glu Asn Pro Asp Glu Phe Leu Pro 
405 410 415 

Glu Arg Phe Leu Asn Ser Ser Val Asp Phe Lys Gly Gin Asp Phe Gly 
420 425 430 

Phe Leu Pro Phe Gly Ser Gly Arg Arg Val Cys Pro Gly Met Ala Leu 
435 440 445 

Gly Thr Ala Glu Val Glu Val Ser Leu Ala Asn He Leu Tyr Cys Phe 
450 455 460 

His Trp Glu Leu Pro Pro Gly Met Val Glu Asp Asp Val Asp Met Asp 
465 470 475 480 

Phe Leu Pro Gly He Thr Thr His Lys Lys Asn Ala Leu Tyr Leu Met 
485 490 495 

Ala Lys Ser Tyr Leu 
500 



<210> 55 
<211> 1548 
<212> DNA 

<213> Sesamum indicum 
<400> 55 

atggtgggaa ttgtgtatat tgagcttttc ttgtcagtta tgtggtttat ggctttgtgg 60 
gtgtggttga attacagggc cctggcgtgg aactggcctg tgatcggaat gctgccgacg 120 
cttctgcttc acgtgagccg gattcacgac aattgcacgg agattatggg gaagtcccga 180 
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cggggaactt ttcatttccg gggtccctgg 
gatcctgaga atgttcacta cattatgagc 
aagttcaggg aaatttttga tgttcttgga 
tggagggacc agagaagggt tgccagggcc 
ctggcgaaga tcagccgtga gaaggtagag 
tgcctggaaa atcgggtggt cgatttgcag 
acttgtacat ttgttactgg ttatgatcct 
cctttctcga aagccctaga tgatgccgaa 
. gaaaagattt ggaaacttca gaggtggttt 
gctcgtgaag tcttggatag cgtcattggc 
agaagccgag gaatttcgat tgattgtgaa 
tacatgactg tgggagacga tggtactcaa 
ttgagggaca cgatactgaa tctaatgatt 
acatggttta tatggcttgt gtcgacacat 
ctgaagtcct ttctgcccgc cggagaacgt 
accaagaagt tggtttacat gcatggagca 
gtcccgttcc agcataagga gccggtggaa 
gaaccgacaa tgaaagtgat gttctcattg 
ggcgaggatt gcttggaatt caagccggag 
cacgagccct catacaagtt cttggctttc 
gatgtggctt tcgctcaggt gaaggcagtg 
cacgtggcag acggccaccg cgtgctgccc 
ggattgaagg ttagggttgc caatagatgg 



ttggctgata tggacatgat ggggactgct 240 
gcgaacttcc agaatttccc gaaaggcccc 300 
gatgggattt tcaatgcaga ttcggagtcc 360 
ctgatttctc accatggttt cctccggttt 420 
aaaggcctga ttccagttct tgaaacggtg 480 
gatttgttcc agaggttgac gtttgataca 540 
ggatgcttgt ctgttgattt gcctgatgtt 600 
gaagcgatat tcatgcgcca tgtggttcct 660 
ggggttggat ctgagagaaa attgagcaag 720 
aggtatatcg cgctgaagcg cggcgaaatg 780 
aatgaagatg gtgtggatct gctcacgtct 840 
acccatgatt tgaaatgtga tgacaagttc 900 
gcagggcggg acacgacgag ttctgctctg 960 
gctgaagtgg aaaagaggat cagggatgaa 1020 
gaaaagtggc gtgtgtttgg ggttgaagaa 1080 
atttgcgaag ccctacgact atatccacca 1140 
ccagatatcc ttccgagcgg gcattttgtg 1200 
tacgccatgg gacggatgga atccgtttgg 1260 
aggtggattt ctgatagggg atcgatcaag 1320 
aatgctggtc cgaggacttg cttggggaag 1380 
gccgccacct taatccataa ctaccaagtt 1440 
aattgttcca tcatcctcta catgaggaat 1500 
tctgctaaga aaaattga 1548 



<210> 56 
<211> 515 
<212> PRT 

<213> Sesamum indicum 
<400> 56 

Met Val Gly He Val Tyr He Glu Leu Phe Leu Ser Val Met Trp Phe 
15 10 15 

Met Ala Leu Trp Val Trp Leu Asn Tyr Arg Ala Leu Ala Trp Asn Trp 
20 25 30 

Pro Val He Gly Met Leu Pro Thr Leu Leu Leu His Val Ser Arg He 
35 40 45 

His Asp Asn Cys Thr Glu He Met Gly Lys Ser Arg Arg Gly Thr Phe 
50 55 60 

His Phe Arg Gly Pro Trp Leu Ala Asp Met Asp Met Met Gly Thr Ala 
65 70 75 80 

Asp Pro Glu Asn Val His Tyr He Met Ser Ala Asn Phe Gin Asn Phe 
85 90 95 

Pro Lys Gly Pro Lys Phe Arg Glu He Phe Asp Val Leu Gly Asp Gly 
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100 



105 



110 



He Phe Asn Ala Asp Ser Glu Ser Trp Arg Asp Gin Arg Arg Val Ala 
115 120 125 

Arg Ala Leu He Ser His His Gly Phe Leu Arg Phe Leu Ala Lys He 
130 135 140 

Ser Arg Glu Lys Val Glu Lys Gly Leu He Pro Val Leu Glu Thr Val 
145 150 155 160 

Cys Leu Glu Asn Arg Val Val Asp Leu Gin Asp Leu Phe Gin Arg Leu 
165 170 175 

Thr Phe Asp Thr Thr Cys Thr Phe Val Thr Gly Tyr Asp Pro Gly Cys 
180 185 190 

Leu Ser Val Asp Leu Pro Asp Val Pro Phe Ser Lys Ala Leu Asp Asp 
195 200 205 

Ala Glu Glu Ala He Phe Met Arg His Val Val Pro Glu Lys He Trp 
210 215 220 

Lys Leu Gin Arg Trp Phe Gly Val Gly Ser Glu Arg Lys Leu Ser Lys 
225 230 235 240 

Ala Arg Glu Val Leu Asp Ser Val He Gly Arg Tyr He Ala Leu Lys 
245 250 255 

Arg Gly Glu Met Arg Ser Arg Gly He Ser He Asp Cys Glu Asn Glu 
260 265 270 

Asp Gly Val Asp Leu Leu Thr Ser Tyr Met Thr Val Gly Asp Asp Gly 
275 280 285 

Thr Gin Thr His Asp Leu Lys Cys Asp Asp Lys Phe Leu Arg Asp Thr 
290 295 300 

He Leu Asn Leu Met He Ala Gly Arg Asp Thr Thr Ser Ser Ala Leu 
305 310 315 320 

Thr Trp Phe He Trp Leu Val Ser Thr His Ala Glu Val Glu Lys Arg 
325 330 335 

lie Arg Asp Glu Leu Lys Ser Phe Leu Pro Ala Gly Glu Arg Glu Lys 
340 345 350 



Trp Arg Val Phe Gly Val Glu Glu Thr Lys Lys Leu Val Tyr Met His 
355 360 365 
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Gly Ala He Cys Glu Ala Leu Arg Leu Tyr Pro Pro Val Pro Phe Gin 
370 375 380 

His Lys Glu Pro Val Glu Pro Asp He Leu Pro Ser Gly His Phe Val 
385 390 395 400 

Glu Pro Thr Met Lys Val Met Phe Ser Leu Tyr Ala Met Gly Arg Met 
405 410 415 

Glu Ser Val Tip Gly Glu Asp Cys Leu Glu Phe Lys Pro Glu Arg Trp 
420 425 430 

He Ser Asp Arg Gly Ser He Lys His Glu Pro Ser Tyr Lys Phe Leu 
435 440 445 

Ala Phe Asn Ala Gly Pro Arg Thr Cys Leu Gly Lys Asp Val Ala Phe 
450 455 460 

Ala Gin Val Lys Ala Val Ala Ala Thr Leu He His Asn Tyr Gin Val 
465 470 475 480 

His Val Ala Asp Gly His Arg Val Leu Pro Asn Cys Ser He He Leu 
485 490 495 

Tyr Met Arg Asn Gly Leu Lys Val Arg Val Ala Asn Arg Trp Ser Ala 
500 505 510 

Lys Lys Asn 
515 



<210> 57 
<211> 1497 
<212> DNA 

<213> Sesamum indicum 
<400> 57 

atggatctac tactttccct tgttctccta ctctgttctg cagcatgcat ttggtttctc 60 
cgggtggtcc tgaaacccaa tccagggccc cggaaatcag ccaatctccc tccagggcca 120 
aaacctcttc ccataatcgg caacattctt gagcttggtg agaaacccca ccaatctctc 180 
gccaaactct ccaaaaccta cgggcccctg atgcgtctca agctgggaac catgacaaca 240 
gttgttgtat cctccccgga aatctccagg atcgtgctgc aacaatatga ccaagttttc 300 
tccagccgaa cacacgcaga tgccatccga gcacttgacc accacaaaca ttccgtcgcc 360 
tggataccgg cggacaatca gtggcggaaa atccgtaaac tgtgcaaaga gaagatgttt 420 
tcgggccaaa agcttgatgc gaaccagggc ctgaggaggg agaagttgcg taatttgcaa 480 
gactatgtga atgaatgctg cgttagtggc caggtcgtgg atattggtgt agctgccttt 540 
acgacgaccc ttaatctgat atcggccact cttttctcgg tggattttgc tgattttggt 600 
tctggttcgt ctcaagagct taaggatgtt atgagcggga tagcgtctat catcggccga 660 
ccaaattttg ctgattgttt ccctcttctt cggctggttg atccacaggg catcttccgc 720 
cagaccacgt tacatttcaa caagtgtttt aagatctttg atgaaattat ccgtcaaagg 780 
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ctacagacca atgattcggg gacgaaaagt 
cagaaagatg agtctgaatt gagctttgac 
gtcgcaggaa cggacacaac ttcagttaca 
caccctgaga aaatgtcgaa agccagaaat 
gaaattcaag aatcagacat ctcaagactc 
ttcaggcttc accctgcaac tcctttatcg 
atcaatggct atatagtccc taaaggagca 
agagattcaa gcatatggag gaaccctgat 
gaaattgatg tccgtggcca acacttcgag 
tgcgtggggc tgccgttagc ctatcgtatg 
gactatgatt ggaaacttga aggagggctg 
ttcggcctca ccctgcaaaa agccattcct 



gacatgctga aagagcttct tgaaatcaac 840 
gagatcaagc atttactcct ggatctactt 900 
gtggaatggg caatgacgga gctagtgcgc 960 
gagttaagaa atgtggtggg actgaataaa 1020 
ccttacctac gagcagtggt gaaagaaagt 1080 
gtacctcaca aggccgacga ggaagcagaa 1140 
caagttctca tgaacgtgtg ggccatcggc 1200 
gtattcatgc ccgagaggtt cttggagaca 1260 
ctgcttcctt ttggcggggg gaggaggatt 1320 
atccatctcg tgcttgccac tttcataagc 1380 
aaaactgaag aaatggacat gagtgaaaag 1440 
ctcaaggcac ttccagttaa aatttag 1497 



<210> 58 
<211> 498 
<212> PRT 

<213> Sesamum indicum 
<400> 58 

Met Asp Leu Leu Leu Ser Leu Val Leu Leu Leu Cys Ser Ala Ala Cys 
1 5 10 15 

He Tip Phe Leu Arg Val Val Leu Lys Pro Asn Pro Gly Pro Arg Lys 
20 25 30 

Ser Ala Asn Leu Pro Pro Gly Pro Lys Pro Leu Pro He He Gly Asn 
35 40 45 

He Leu Glu Leu Gly Glu Lys Pro His Gin Ser Leu Ala Lys Leu Ser 
50 55 60 

Lys Thr Tyr Gly Pro Leu Met Arg Leu Lys Leu Gly Thr Met Thr Thr 
65 70 75 80 

Val Val Val Ser Ser Pro Glu He Ser Arg He Val Leu Gin Gin Tyr 
85 90 95 

Asp Gin Val Phe Ser Ser Arg Thr His Ala Asp Ala He Arg Ala Leu 
100 105 110 

Asp His His Lys His Ser Val Ala Trp He Pro Ala Asp Asn Gin Trp 
115 120 125 

Arg Lys He Arg Lys Leu Cys Lys Glu Lys Met Phe Ser Gly Gin Lys 
130 135 140 

Leu Asp Ala Asn Gin Gly Leu Arg Arg Glu Lys Leu Arg Asn Leu Gin 
145 150 155 160 
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Asp Tyr Val Asn Glu Cys Cys Val Ser Gly Gin Val Val Asp He Gly 
165 170 175 

Val Ala Ala Phe Thr Thr Thr Leu Asn Leu He Ser Ala Thr Leu Phe 
180 185 190 

Ser Val Asp Phe Ala Asp Phe Gly Ser Gly Ser Ser Gin Glu Leu Lys 
195 200 205 

Asp Val Met Ser Gly He Ala Ser He He Gly Arg Pro Asn Phe Ala 
210 215 220 

Asp Cys Phe Pro Leu Leu Arg Leu Val Asp Pro Gin Gly He Phe Arg 
225 230 235 240 

Gin Thr Thr Leu His Phe Asn Lys Cys Phe Lys He Phe Asp Glu He . 

245 250 255 

He Arg Gin Arg Leu Gin Thr Asn Asp Ser Gly Thr Lys Ser Asp Met 
260 265 270 

Leu Lys Glu Leu Leu Glu He Asn Gin Lys Asp Glu Ser Glu Leu Ser 
275 280 285 

Phe Asp Glu He Lys His Leu Leu Leu Asp Leu Leu Val Ala Gly Thr 
290 295 300 

Asp Thr Thr Ser Val Thr Val Glu Trp Ala Met Thr Glu Leu Val Arg 
305 310 315 320 

His Pro Glu Lys Met Ser Lys Ala Arg Asn Glu Leu Arg Asn Val Val 
325 330 335 

Gly Leu Asn Lys Glu He Gin Glu Ser Asp He Ser Arg Leu Pro Tyr 
340 345 350 

Leu Arg Ala Val Val Lys Glu Ser Phe Arg Leu His Pro Ala Thr Pro 
355 360 365 

Leu Ser Val Pro His Lys Ala Asp Glu Glu Ala Glu He Asn Gly Tyr 
370 375 380 

He Val Pro Lys Gly Ala Gin Val Leu Met Asn Val Trp Ala He Gly 
385 390 395 400 

Arg Asp Ser Ser He Trp Arg Asn Pro Asp Val Phe Met Pro Glu Arg 
405 410 415 

Phe Leu Glu Thr Glu He Asp Val Arg Gly Gin His Phe Glu Leu Leu 
420 425 430 
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Pro Phe Gly Gly Gly Arg Arg He Cys Val Gly Leu Pro Leu Ala Tyr 
435 440 445 

Arg Met He His Leu Val Leu Ala Thr Phe He Ser Asp Tyr Asp Trp 
450 455 460 

Lys Leu Glu Gly Gly Leu Lys Thr Glu Glu Met Asp Met Ser Glu Lys 
465 470 475 480 

Phe Gly Leu Thr Leu Gin Lys Ala He Pro Leu Lys Ala Leu Pro Val 
485 490 495 

Lys He 



<210> 59 
<211> 1548 
<212> DNA 

<213> Sesamum indicum 
<400> 59 

atggcaaacc ccattgattt tctcctcagc 
tacgttctct tctctgttct tattgttaga 
aggtaccatc ccattggtgg taccgtgttc 
gattatatgg ctgatcttgc agggaagtac 
actgaggtct atacatctga ccccgctaat 
agttatggca agggacctta caattgcagc 
ttcgcaatcg atggccataa gtggagggag 
acaagggttc tgagggatta cagtagcatc 
aaaattctgt ctggagctgc aacttccaac 
aaatcaactt ttgattctat ttcggaagtt 
ggttcaaatg aagaaggtgc caaatttagc 
ctttggagat acgtggatgt tctgtggaag 
gcaaaactga agaaaagcct tcaagtggtt 
aggactcagc aaatgaacat gccaggaaat 
attttgtcaa gattcttgca acttactgag 
ataagcttta tagttgctgg taaagacaca 
atgctttgca agtatcctca tgttcaggaa 
ggctgcaaag aggtagcaga tatctcagaa 
ggcaagatgc attatctcca tgcagcattg 
gcggtggatg caaagcaatg tttgtgtgat 
aagggggaca tggtggctta tcaaccatat 
aatgatgcag aagagttcaa accagagaga 
gccagccctt ttaagtttac agctttccag 
tttgcttatc ggcagatgaa gatattctca 
ctaagtgatg aaagaaagac agtaaactac 
ggtctcattg tccgcccctt tcacagaatg 



ccaacaccat atgtggctac aacccttctt 60 
ttcctcagca gaaagctgct cgggaagaag 120 
aaccagctgc tgaacttcta taggttgcat 180 
aagacttaca gactgattgc cccttttcgg 240 
gttgagcaca tgttgaaaac gaatttcgaa 300 
attctggggg atttgtttgg tgaaggaatt 360 
cagagaaaag tgtcaagcct tgagttttct 420 
gtcttcagga aaaacgccgt aaggctcgca 480 
caaccagtgg atattcaaga tcttttcatg 540 
gctttaggag ttgagcttga cagcttgggt 600 
attgctgcag acgacgtgag tatgaggaca 660 
ttaaagagag ctctaaatgt tggttcagaa 720 
gatgaatttg tgtataagct gattcatagt 780 
gattctgtta tgcagctgaa gaaagacgac 840 
gccactccca agtacttgag ggacataaca 900 
acagcaacaa ctctctcctg gtttatttac 960 
aaggtggagc aagagataaa agatgcgaca 1020 
ttttcagcct gtgtgacaga agaagctttg 1080 
acagaaacac tgaggattta tccagcagtt 1140 
gatataatgc cggatgggtt cagtgttaag 1200 
gcaatgggaa ggatgaaatc catatggggt 1260 
tggcttgaca aaaacggttg cttccagcag 1320 
gccggccctc gtctttgttt ggggaaagag 1380 
gccattctgc tgagattctt taccatgaaa 1440 
agaccaatgc tcactcttct catcgacggt 1500 
gacgagaaaa ctgcatga 1548 
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<210> 60 
<211> 515 
<212> PRT 

<213> Sesamum indicum 
<400> 60 

Met Ala Asn Pro He Asp Phe Leu Leu Ser Pro Thr Pro Tyr Val Ala 
15 10 15 

Thr Thr Leu Leu Tyr Val Leu Phe Ser Val Leu He Val Arg Phe Leu 
20 25 30 

Ser Arg Lys Leu Leu Gly Lys Lys Arg Tyr His Pro He Gly Gly Thr 
35 40 45 

Val Phe Asn Gin Leu Leu Asn Phe Tyr Arg Leu His Asp Tyr Met Ala 
50 55 60 

Asp Leu Ala Gly Lys Tyr Lys Thr Tyr Arg Leu He Ala Pro Phe Arg 
65 70 75 80 

Thr Glu Val Tyr Thr Ser Asp Pro Ala Asn Val Glu His Met Leu Lys 
85 90 95 

Thr Asn Phe Glu Ser Tyr Gly Lys Gly Pro Tyr Asn Cys Ser He Leu 
100 105 110 

Gly Asp Leu Phe Gly Glu Gly He Phe Ala He Asp Gly His Lys Trp 
115 120 125 

Arg Glu Gin Arg Lys Val Ser Ser Leu Glu Phe Ser Thr Arg Val Leu 
130 135 140 

Arg Asp Tyr Ser Ser He Val Phe Arg Lys Asn Ala Val Arg Leu Ala 
145 150 155 160 

Lys He Leu Ser Gly Ala Ala Thr Ser Asn Gin Pro Val Asp He Gin 
165 170 175 

Asp Leu Phe Met Lys Ser Thr Phe Asp Ser He Ser Glu Val Ala Leu 
180 185 190 

Gly Val Glu Leu Asp Ser Leu Gly Gly Ser Asn Glu Glu Gly Ala Lys 
195 200 205 

Phe Ser He Ala Ala Asp Asp Val Ser Met Arg Thr Leu Trp Arg Tyr 
210 215 220 

Val Asp Val Leu Trp Lys Leu Lys Arg Ala Leu Asn Val Gly Ser Glu 
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225 



230 



235 



240 



Ala Lys Leu Lys Lys Ser Leu Gin Val Val Asp Glu Phe Val Tyr Lys 
245 250 255 

Leu He His Ser Arg Thr Gin Gin Met Asn Met Pro Gly Asn Asp Ser 
260 265 270 

Val Met Gin Leu Lys Lys Asp Asp He Leu Ser Arg Phe Leu Gin Leu 
275 280 285 

Thr Glu Ala Thr Pro Lys Tyr Leu Arg Asp He Thr He Ser Phe He 
290 295 300 

Val Ala Gly Lys Asp Thr Thr Ala Thr Thr Leu Ser Trp Phe He Tyr 
305 310 315 320 

Met Leu Cys Lys Tyr Pro His Val Gin Glu Lys Val Glu Gin Glu He 
325 330 335 

Lys Asp Ala Thr Gly Cys Lys Glu Val Ala Asp He Ser Glu Phe Ser 
340 345 350 

Ala Cys Val Thr Glu Glu Ala Leu Gly Lys Met His Tyr Leu His Ala 
355 360 365 

Ala Leu Thr Glu Thr Leu Arg He Tyr Pro Ala Val Ala Val Asp Ala 
370 375 380 

Lys Gin Cys Leu Cys Asp Asp He Met Pro Asp Gly Phe Ser Val Lys 
385 390 395 400 

Lys Gly Asp Met Val Ala Tyr Gin Pro Tyr Ala Met Gly Arg Met Lys 
405 410 415 

Ser He Trp Gly Asn Asp Ala Glu Glu Phe Lys Pro Glu Arg Trp Leu 
420 425 430 

Asp Lys Asn Gly Cys Phe Gin Gin Ala Ser Pro Phe Lys Phe Thr Ala 
435 440 445 

Phe Gin Ala Gly Pro Arg Leu Cys Leu Gly Lys Glu Phe Ala Tyr Arg 
450 455 460 

Gin Met Lys He Phe Ser Ala He Leu Leu Arg Phe Phe Thr Met Lys 
465 470 475 480 

Leu Ser Asp Glu Arg Lys Thr Val Asn Tyr Arg Pro Met Leu Thr Leu 



485 



490 



495 
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Leu He Asp Gly Gly Leu He Val Arg Pro Phe His Arg Met Asp Glu 
500 505 510 

Lys Thr Ala 
515 
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[H4] 

> Blastx Search (SST vs PIR) 

030709 update 

Reference: Altschul, Stephen P,, Thomas L. Madden, Alejandro A. Schaffer, 
Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman (1997) , 
"Gapped BLAST and PSI-BLAST: a new generation of protein database search 
programs", Mucleic Acids Res. 25:3389-3402. 

Query* BXP184.2003.08.12 
(1521 letters) 

Database: pirl.fst; pir2.fst; pitf.fst; pir4.fst 

283,329 sequences; 96,175,589 total letters 

Searching. , .done 

Score E 

Sequences producing significant alignments: (bits) Value 

T04730 (PIR) cytochrome P45Q homolog F6G17.1Q - Arabidopsis thai... 494 e-139 

C85441 (PIR) cytochrome P450-like protein (imported) - Arabidopsis 494 e-139 

T52174 (PIR) cytochrome P45Q monooxygenase (imported) - Arabidopsis 487 e-137 

B85441 (PIR) cytochrome P450-like protein (imported) - Arabidopsis 481 e-135 

T04731 (PIR) cytochrome P450 homolog F6G17.20 - Arabidopsis thai. , . 480 e-135 

T10896 (PIR) cytochrome P450 (EC 1.14.-.-) 81Blc - Jerusalem art... 468 e-131 

A85441 (PIR) cytochrome P450-like protein ( imported! - Arabidopsis 464 e-130 

T00510 (PIR) probable cytochrome P450 At2g23220 (imported) - Ara... 457 e-128 

T00513 (PIR) cytochrome P450 homolog At2g23190 - Arabidopsis tha... 453 e-127 

B96691 (PIR) probable cytochrome P450 F28GU.4 (imported] - Arab... 444 e-124 
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